Living in shear: platelets protect cancer cells from shear induced damage.
Pharmacologically and genetically induced thrombocytopenia is associated with decreased metastasis, highlighting the importance of platelets in the bloodborne dissemination of cancer cells. It is frequently suggested that platelets support metastasis, in part, by protecting cancer cells from shear stress, a biomechanical force generated by blood flow. However, there is currently no evidence to support this hypothesis. To address this, we investigated the effect of shear stress on A2780 ovarian cancer cells in the presence and absence of platelets. Using a cone and plate viscometer, suspensions of A2780 cells with and without platelets were exposed to shear rates representing venous (200 s(-1)) and arterial (1,500 s(-1)) blood flow. Lactate dehydrogenase (LDH) release was used to quantify shear induced membrane damage. Both venous and arterial shear rates induced the release of LDH from A2780 cells, demonstrating their susceptibility to shear forces. In contrast, platelets released minimal levels of LDH in response to similar conditions. In the presence of platelets, there was a significant decrease in LDH release by A2780 cells under shear conditions, suggesting that platelets can confer protection against shear induced damage. The disruption of platelet-cancer cell interactions could increase the shear stress induced destruction of cancer cells in vivo.